Environmental Modeling
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Provide science and technology
to support EPA’s mission of
protecting human health and the
environment.
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o EDA . Community Multi-Scale Air
v 0. Quality Model (CMAQ)

Example CMAQ output
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\"AIEPA ' Watershed Models

Green Infrastructure Modeling

Toolkit ::: -
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Hydrologic and Water Quality
System — A National Watershed and
Water Quality Assessment Tool

News Releases from Region 06

EPA awards $3.9M to University of Texas for Water
Infrastructure Modeling Research Center

11/02/2016 6


https://epahawqs.tamu.edu/
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\eIEPA Watershed Tools

Model-based condition
(everywhere)
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EPA . Water Quality Models

Point source loading Benthic invertebrate |
Land use models

Meterological data -
v Nutrient loads [Seagrass model
[Hydrodynamic model] "
v Water Quality model [F'Sh models )
water residence times, ~

circulation patterns, \ / /’[Ecosystem
temperature, salinity daily N, P, DO, chl a model
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Water Quality Benefits
Platform

| 4 N
| Water Quality Data

Baseline conditions and
policy impacts

Linking WQ to Benefits

Expressing water quality in economically meaningful terms

~

Valuation

Population Aggregation

Sporttel GResean » Combining valuation model Hedonics
crid) derieerolifis dte and population data to Recreation Demand
estimate total benefits Stated Preference
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S EPA | Population Models for Chemical Risk
Assessment

Dynamic Energy Budget (DEB)
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\e’EPA Modernizing Existing EPA Pesticide
Models

« Map Reduce
Count # times conc > threshold (0.1 pg/L)

L=10,0,0.1, 0.24, 0.35, 0.2, 0.12, 0.04, O,

Map=[FFFET,T,T,T,FFF]

reduce(lambda x, y: x + y, Map)RELN=ER:

e Parallelization

* Cloud optimization to meet computing needs
1 1



\eIEPA Chemical Tools

Interspecies Correlation SeqAPASS: Sequence alignment

Estimation (Web-ICE) to predict across-species
V3.3 —release June 2016 susceptibility

A-Z Index

LEARN THE ISSUES ~ SCIENCE & TECHNOLOGY = LAWS & REGULATIONS ~ ABOUT EPA O
Interspecies Correlation Estimation
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Web-ICE v3.3

The Web-based Interspecies Correlation Estimation (Web-ICE) applicat
k a

tion estimates
cute toxicity to aquatic and terrestrial organisms for use in risk assessment. Please

| | refer to the User Manual for detailed instructions on using Web-ICE.

Web-ICE

ICE Aquatic ICE wildlife

Aquatic vertebrates / invertebrates Terrestrial Birds / Mammals

Species Species
Genus

Family

Family

Species S itivity Distribution Module

ICE Aquati ICE Wildlife

Endangered Species Module

ICE Aquatic

Estimates the acute toxicity of a chemical
to a taxa from the known toxicity to a
surrogate species



Ecosystem Services

A A Human
. Ecosystems . Well-Being

SEPA ==L e
* Formalize and standardize

FINAL ECOSYSTEM GOODS a list of beneficiaries
AND SERVICES CLASSIFICATION

SYSTEM (FEGS-CS)

* Provides an architecture to
house metrics and
indicators

https://www.epa.gov/eco-research/final-ecosystem-
e — goods-and-services-classification-system | 3




o N\ Decision Support for
SEPA .. Communities

Structured Decision
Making (SDM) S ontert

Define
Objectives and
WIEENILES

Take actions,
Monitor, Adapt

Evaluate
Consequences, Develop
Uncertainties, and Options

Tradeoffs

A formalization of common sense for decision problems that are too complex
for informal use of common sense I 4



\eIEPA Model Frameworks

Tools  Cuskomize  GO...

Help Refresh...

Post Processor

System

@ Simulation Data
%ﬂ DAEM

Yiewer

HSI [(Mbd5)

SWAT [Mod2)

ESP [Mod?)

BASS (ModB)

Infrastructure for integrated modeling workflows
Standards for interoperability (automated data exchange)

Utilities for uncertainty analysis, data acquisition, information synthesis, data visualization, etc. I 5






